Status epilepticus (SE) is a common neurological emergency that results from the failure of the mechanisms responsible for seizure termination or the initiation of mechanisms that lead to abnormally prolonged seizures. Although the failure of inhibitory mechanisms during SE is well understood, the seizure-initiating mechanisms are poorly understood. We tested whether hippocampal α-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid receptor (AMPAR)-mediated transmission was enhanced during SE and assessed the underlying molecular mechanism. In animals in self-sustaining limbic SE the amplitudes of the miniature, spontaneous, and AMPAevoked excitatory currents recorded from the CA1 pyramidal neurons were larger than those recorded in the controls. The evoked EPSCs rectified inwardly. In these animals, the surface expression of GluA1 subunit-containing AMPARs was increased in the CA1 pyramidal neurons. The phosphorylation of the GluA1 subunit on S831 and S845 residues was reduced in animals in SE. In contrast, the GluA1 subunit surface expression and AMPAR-mediated neurotransmission of dentate granule cells (DGCs) was not altered. Treating animals in SE with the NMDAR antagonist MK-801 or with diazaepam blocked the increased surface expression of the GluA1 subunits. NMDAR blockade also prevented the dephosphorylation of the S845 residue but not that of S831. Targeting NMDARs and AMPARs may provide novel strategies to treat benzodiazepine-refractory SE.
Introduction
Most seizures are brief and end spontaneously, but some trigger neuronal plasticity such that they transform into a self-perpetuating state. This is referred to as status epilepticus (SE), which is a common neurological emergency that affects 10-41 per 100,000 individuals. The overall mortality associated with SE approaches 20%, and in those who survive, it can cause neuronal injury and death (Betjemann and Lowenstein, 2015; DeLorenzo et al., 1996) . SE is initiated in part by repeated or prolonged seizures reducing γ-aminobutyric acid type-A receptor (GABAR)-mediated inhibition, and benzodiazepines, which modulate GABA-A receptors, are the most effective treatment for SE (Alldredge et al., 2001; Silbergleit et al., 2012; Treiman et al., 1998; Chamberlain et al., 2014; Glauser et al., 2016) . However, benzodiazepines lose their efficacy as continuous seizure activity occurs, as determined by EEG findings, and SE becomes self-sustaining (Goodkin et al., 2008; Kapur and Macdonald, 1997; Naylor et al., 2005; Terunuma et al., 2008) . Studies have revealed that GABAR-mediated inhibitory synaptic transmission is reduced in the hippocampi of animals in SE, due in part to the internalization of synaptic GABARs (Goodkin et al., 2008; Kapur and Coulter, 1995; Kapur and Macdonald, 1997; Naylor et al., 2005; Terunuma et al., 2008) .
There is growing evidence that AMPAR plasticity may also play a role in maintaining SE in that, the internalization of the GluA2 subunit is accelerated during SE (Rajasekaran et al., 2012) . Furthermore, the benzodiazepine-refractory SE in experimental animals can be terminated by attenuating the fast excitatory transmission mediated by AMPAR (Fritsch et al., 2010; Pitkänen et al., 2007; Rajasekaran et al., 2012; Hanada et al., 2014) . However, it is unknown whether AMPAR-mediated transmission is enhanced during SE and the mechanisms that cause this enhancement are unclear.
In the hippocampus, AMPARs are dimers of GluA1/GluA2 and GluA2/ GluA3 subunits (Wenthold et al., 1996) . The GluA1 subunits play a dominant role in the activity-dependent recruitment of AMPARs at the synapses (Henley and Wilkinson, 2016) . Here, we demonstrate the enhanced AMPAR-mediated excitatory transmission of CA1 pyramidal neurons accompanied by the increased surface expression and dephosphorylation of the GluA1 subunit of AMPARs. AMPAR plasticity can be blocked by treatment with agents that dampen the neuronal activity. 
